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NETWORKING AND COMMUNICATIONS TECHNOLOGY:
LABORATORY

DESIGN/DEVELOPMENT PROGRESS REPORT

Submission #2
Contract N61339-89-C-0044

15 January 1990

1. INTRODUCTION
This memo presents a summary of the progress made to date involving the
design and development of the Institute for Simulation and Training's Network
and Communications Technology Laboratory. Within this laboratory
there are two functional testbeds which house the equipment and capabilities
required for carrying out the specific research activities of this project. These
functional testbeds are the Simulation Network Prototyping Testbed and
the SIMNET World Access Testbed.

2. SIMULATION NETWORK PROTOTYPING TESTBED
This testbed supports research in several areas pertaining to the use of Local
Area Network (LAN) technology for interconnecting Simulation Trainirn
Devices. These research areas include: Carrier Sense Multiple Access with
Collision Detection protocol networks (i.e., ETHERNET), Token-Ring Networks,
Fiber Distributed Data Interface (FDDI) Technology, Simultaneous Voice and
Data Transmission, and Non-Homogeneous Simulator Network Interfacing.

2.1 Testbed Overall Design Approach
A flexible design approach has been developed and adopted for the
establishment of the IST Simulation Network Prototyping and Assessment
Testbed. The main goal of this approach is to facilitate the investigation and
evaluation of alternate network protocols using PC-based platforms. The PC's
will provide each SIMNET node with a quasi-contentionless ETHERNET
interface. When equipped with appropriate network controller boards, the PC
platforms readily provide a gateway capability between networks of different
topologies, such as ETHERNET and token-ring. Each PC will also be capable
of operating as a controller/protocol translator providing the necessary services
for routing SIMNET packets to the alternate network prototypes.

2.2 Testbed Implementation
T h Hewlett-Packard Vectra 386 PC/AT Tower System will be used as a data
logger, network traffic nenerator and protocol translator for the restbed. Our
initial tests and evaluation of the intelligent Excelan 205E ETHERNET controller
boards have revealed that such intelligent boards wou;J n.t be abhli to capture
all the broadcast data packets generated in the SIMNET real-time environment.
Our data capture prototyping effort will be based, therefore, on dumb
ETHERNET controller boardb twat ati uAi1,;, ;or speed ci ttc low-level
transmit/receive operations. The high-level TCP/IP processing capability of the
intelligent boards, however, will still be used to provide file transfer services for
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data analysis, software development, and other applications requiring PC-to-PC
ETHERNET communications.

Because of the many features of token-ring protocols, coupled with the
commercial availability of token-ring boards for the PC, our alternate network
prototyping effort will focus on building a token-ring network configuration for
the SIMNET environment. Packets captured off the SIMNET ETHERNET by the
PC-platforms will be used to drive the token-ring LAN. Various performance
tests to evaluate the token-ring scheme will then be conducted.

2.2.1 Ongoing Activities
The following is a summary of the main activities that have bpen carried out
during the first phase of building the Alternate Network Testbed.

We have gained considerable experience on using the 3-Com ETHERLINK
II dumb ETHERNET boards. With these boards installed in the HP Vectra
20MHz PC's, we are able to transmit packets with data passed from the HP
Vectra to the 3-Com board, of length 64,128 and 256 bytes at rates of 1.8,
2.1 and 2.3 Mbits/sec., respectively. Furthermore, we are able to transmit
packets without data passed from the HP Vectra to the 3-Com board, of
length 64,128 and 256 bytes at rates of 3.6, 4.9 and 6.4 Mbits/sec.,
respectively. . The data capture capability of the boards using a single
receive buffer is approximately one half of the transmit capability or
1MbitzIsec. These measurements were made over Thin-Net ETHERNET
under light tralfic loads with minimal collisions.

. We have begun preliminary efforts towards using the HP Vectra's to perform
data logging (i.e., to read broadcast packets off the SIMNET ETHERNET,
time-stamp and store them to a disk or tape file). These early activities
include experimentation with various techniques for time stamping,
assessing the impact of missed packets on playback performance,
experimentation with optimum precision of time reference used for
timestamping.

* We have written a program to generate EHTERNET packets and transmit
them out onto the network. Currently, we are working on techniques to
provide programmable delay to packet transmissions, as well as generating
packets with fixed and jittering interarrival times. Software used to generate
simulated packet inter-arrival times in the network simulation software
models will be reused to generate actual network traffic. This will allow us to
perform more accurate validation experiments on the software models
against actual hardware.

We have written C-language programs to extract and manipulate different
fields within a SIMNET protocol data unit (PDU). These programs consist of
several hgader files along with compilable C-routines and have been used
in several applications including capturing, manipulating and retransmittinp
SIMNET ,Mit J ,a udtkkis, a, we", ac . ETiERNLET da, k)acKets

from non-SIMNET simulators and translating them into SIMNET compatible
packets
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0 We are currently able to pass data packets across the 4Mbits/sec 3-Com
TOKENLINK token-ring network boards between two of the HP Vectra's.1Experiments are underway to determine the maximum load of SIMNET
packets that can be communicated over the ring.

0 We are currently performing tests using Concurrent-C simulation models to
compare the performance of the early token release protocol of token-
ring LAN's with that of the late token release version. These tests will
give us an insight into the significance of the improvement in throughput
attained through the early release protocol, as well as the amount of network
overhead required to support prioritized tokens.

We are currently building a predictive model to investigate the greedy
node problem in Ethernet simulation networks. In our preliminary model,
the impact of a greedy node on the transmission of a single non-greedy
node is considered and the corresponding channel probabilities are
tabulated. It is hoped that this type of modeling will help us evaluate the
magnitude of the greedy node problem and its impact on network packet
delay and packet loss.

We are in the process of completing experiments which will allow us to
implement ETHERNET-like protocols via the 3-Com Etherlink II boards.
Tests have indicated that it may be possible to discard old state update
messages from the 3-Corn board's transmit buffer and substitute them with
new (more recent) update messages. This will allow us to improve the delay
performance of the standard ETHERNET protocol.

NOTE: Listings of all software programs mentioned above are included as an
attachment.

2.2.2 Planned Activities
The following activities are planned the next phase of the project:

Improve the data capture capabilities of the 3-Com Etherlink II ETHERNET
controller board by implementing a scheme utilizing multiple receive buffers.
This will allow us to determine the safe operating range of traffic load for
which minimal data loss occurs.

.• Design and build C-language software libraries for transmitting and
receiving both ETHERNET and token-ring data packets.

Design and build C-language software programs for performing data
loggiing and artificial packet generation for both the ETHERNET and token-
ring LAN's.

° Examine the token-ring priority scheme and evaluate its suitability and
potential benefits to optimize packet management in the SIMNET
environment.
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Begin using the DURRA software analysis too! dovekciped by Carnegie
Mellon University's - $Software Engineering Institute. This application is
written in ADA and will be implemented on a SUN Workstation. Plans are to
use DURRA as part of a research task involving the use of intelligent filtering
techniques applied at Gateways which interconnect multiple SIMNET type
networks via high capacity local area or long haul networks.

Continue activities involving the use of the 3-Com Etherlink II board to
impkl..nt ETHERNET-like protocols and investigate the capability of
changing some parameters of the standiard ETHERNET protocol in an effort
to produce priorities on the network. Such parameters include the packet
slot-time which directly affects the calculation of the retransmission
back-off algorithm, as well as the back-off algorithm itself. We will also
focus on the implementation of a modification of the standard ETHERNET
protocol that reduces packet transmission delays, only at times when the
channel is sensed idle. The final thrust in this effort will be to implement the
GBRAM protocol by utilizing tne 3-Com ETHERNET board. GBRAM is
superior to the ETHERNET protocol for medium to high traffic loads.

2.3 Data Analysis
Data Analysis capabilities in the laboratory will consits of hard and software
which will be used to manage and analyze the large amounts of data qenerated
by networked simulators. A variety of test experiments will be conductsd in
order to evaluate the performance of the vairous LAN configurations. Different
performance measures (e.g., packet transmission delay, distribution of packet
inter-arrival times, utilization of transmission medium, LAN throughput, etc.) will
be collected and analyzed (using statistical inference) for both ETHERNET and
token-ring LAN's. Some of the statistical tests which will be applied include
confidence intervals, analysis of variance, goodness-of-fit tests (e.g., the
Kolmogorov-Smirnov test), and regression analysis. A VAX 3100 workstation
has been procured and will be used for the performance of the required
statistical tests and data analysis services.

2.4.1 Ongoing Activities
The following is a summary of the main activities that have bpen carried out
during the first phase of this research.

° We have gained considerable experience on using the VAX 3100
workstation in both the system administration and user areas.

° Graphics software, the ULTRIX (UNIX for VAX) operating system and some

software development tools for the VAX 3100 workstation have been
received.

i
° Chris Pinon has attended the VMS System Management Class I to aid her in

administering the VAX 3100 (see Memo for Record from Chris Pinon dated
Nov. 20, 1989).
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0 Local Software and Hardware support hns been established through
Dingital Equipment Computer Users Society (DECUS). Membership has
been obtained and a Local User Group meeting was attended (see Memo
for Record from Chris Pinon dated Nov. 29, 1989).

* Procurement has begun for statistical packages and data analysis tools.

2.3.2 Planned Activities
The following activities are planned the next phase of the project:

Develop a list and a detailed description of the performance measures,
statistical experiments and data analysis tests that will be used for
evaluating the performance of the ETHERNET interface, as well as the
prototype netwoiks to be implemented.

* Procure any statistical software packages found to be suitable for this
project.

* Write any necessary software interfaces needed for the invocation of the

statistical packages mentioned above.

* Interface VAX DECNET to existing laboratory ETHERNET.

2.4 Simultaneous Voice and Data Transmission Research
Research involving the simultaneous transmission of digital voice and data willbe condurted utilizing Digital Signal Processing (DSP) modules interfaced to a

networked HP Vectra PC platform. The Ariel DSP56001 DSP modules were
chosen and two of the boards were procured for this effort.

2.4.1 Ongoing Activities
The following is a summary of the main activities that have been carried out
during the first phase of this research.

# We have received the DSP56001 boards and are gaining experience on
using them to manipulate voice data under real-time constraints.

. We have nearly completed the program to packetize the digital voice data
that are stored in the memory of DSP56001 Board.

0 We are in the process of writing a program to transfer the packetized data
from the DSP56001 board to the 3-Corn ETHERNET board, and visa versa,
for transmission to and reception from the ETHERNET network.

. We are in the process of writing a program to reassemble the packetized
data located in the memory of the DSP56001 board into a continuous
stream of digital data for subsequent conversion to analog information
(voice).
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2.4.2 Planned Activities
The folowing are planned activities which will be performed durirg the ,ext
phase of the project:

Utilize the aforementioned C-language progrars to extract and manipulate
different fields within a protocol data unit (PDU) in order to send the voice
data over the network in a form that is consistent with the SIMNET
communication protocol standard.

• Utilize the capabilities of the DSP56001 board to distort the digitized voice
information in a manner that corresponds to the degradation of the analog
voice signal in the actual battle environment (RF phenomena).

Show experimentally, by using the DSP56001 board, the percentage of lost
voice packets that we can accommodate without affecting the clarity of the
voice signal. This will allow us to find the number of concurrent voice
conversations that the network can support in the ETHERNET protocol
environment.

" Use the DSP56001 boards to show the effect of certain signa! processing
techniques on the digitized speech signals (i.e., data compression, coding,
voice libi rner tests). By doing so we will expect to accommodate more
simultaneous voice conversations on the network.

" Examine the ETHERNET boards carefully to determine the possibility of
implementing an alternative protocol (other than EfiHERNET) that can
support simultaneous voice and data transmission over the network.

2.5 Non-Homogeneous Simulator Network Interfacing
The goal of this research is to provide a proof-of-principle demonstration of
interconnecting non-homogeneous simulators via a common network, and
provide the means for them to interact with one another.

This activity is on-going in nature and centers on the interconnection of non-
SIMNET devices (such as the ASAT's, the Silicon Graphics' Networkable Flight
Simulator, the SUN Microsystems' AVIATOR Networkable Simulator, and
others) with the existing IST SIMNET devices. Protocol
translation/transformation, intelligent filtering techniques for gateways used to
intercor'nect LAN's of differing topologies, and techniques for handling
inconsistencies in data protocol formats between dissimilar simulations are
some of the research areas being investigated under this task.

3. SIMNET WORLD ACCESS TESTBED
Providing access to the SIMNET World is one of the major capabilities IST is
developing in the Network and Communications Technology Laboratory.
Additional SIMNET modules are being acquired to enhance the existing suite of
SIMNET equipment. These new modules include a Stealth Vehicle, a Plan
View Display, a Data Logger/Playback System and a Long Haul
Communications Gateway. The addition of this equipment will provide a wide
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range of SIMNET capabilities to support ongoing research efforts in the areas of
alternate network implementations, digital voice transmission, network

-] benchmarking, and Long Haul Networking.

3.1 IST SIMNET Network Configurction
As mentioned earlier, the current SIMNET configuration uses an ETHERNET
network to provide data communications between simulators. The SIMNET-T
site at Ft. Knox uses an interconnect scheme which connects up to eight
SIMNET modules together via a multi-port transceiver box, which in turn isJattached to the ETHERNET coaxlal cable. In the IST Lab, the SIMNET modules
are interconnceted via a THIN-NET ETHERNET network. THIN-NET uses 50
ohm coaxial cable similar to RG58 to interconnect the nodes on the network.
Each node has a small transceiver attached directly to it which provides the
required ,nterface to the coaxial cable. This THIN-NET implementation provides
a flexible interconnect scheme, without any loss in performpnce and is more
suited to laboratory requirements.

Currently in the IST Laboratory, there are several clusters of computers which
are being used for various research activities. By running a 1,.-ries of coaxial
cables around the lab we are able to provide a variety of interconncetions
between the clusters. For example, the SIMNET modules are linked together in
one cluster and the networking research equipment (HP LAN Analyzer and
PC's with ETHERNET cards) are linked in another. These two clusters can be
tied together whenever desired by simply removing two cable termination
devices and hooking the two cables together. This scheme allows for the
sharing ol resources, no matter where they may be physically located in the lab.

3.2 SIMNET Compatible Interconnect Capabilities
This capability in the lab refers specifically to the concept of providing gateways
into the SIMNET World. The first gateway to be procured will be a BBN SIMNET
Gateway. This gateway is based on the BBN Butterfly computer and most
probably will be a olosed system, meaning that we will have no way to alter its
software and/or hardware to experiment with it. The SIMNET Gateway is being
procured, and is ep' ected to be delive'-d to IST within the next two months.

Commercially available long haul networking hardware is currently being
evaluated to determine its suitability for the SIMNET application. Details of this
evaluation can be found in the attached memo. No*es on IST Long-haul
Interconnestivity, dated 11/29/89. To achieve interconnectivity, we v ill
procure several ETHERNET bridges which will allow for limited dial-up access
to the IST SIMNET world, as well as support research being performed in the
area of Long Haul Networking.

We have initiated conversations with personnel at Human Engineering Labs
(HEL) in Aberdeen Proving Grounds, MD. Preliminary plans are to establish a
long haul link between the IST SIMNET Laboratory and HEL's laboratories.
There are tentative travel plans for two IST researchers to visit HEL (Aberdeen,
MD) during the month of January 1990 to further discuss this project.
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3.3 Simulation Network Performance Benchmarks
The functional requirements for a set of benchmarks to be used to evaluate
training device network performance and interfacing capabilities will be
established. These benchmarks will aid in the validation of interfacing methods
between non-homogeneous simulators and compatibility with the current
SIMNET c:mmunioations protocol standard. The benchmarks will consist of a
set of software programs which will perform automated analysis of incoming
network data, either in real-time or off-line, and will provide an orderly method of
evaluating n networked training device's network performance.

Initial benchmark development efforts will employ the use of the VAX 3100
workstation for software development and data analysis. This benchmark, work
depends highly on the simulation network protocol standards currently under
development. Therefore, these activities will be closely monitored and attended
to ensure benchmark analysis techniques are valid meaningful measures of
performance.

Our initial evaludtions indicate a software system called DURRA might be a
useful tool to aid in benchmark development. DURRA was developed by the
Software Engineering Institute (SEI) at Carnegie Mellon University. IST is the
first cite to receive DURRA. DURRA is essentially a system for predicting the
preformance networked computing nodes. DURRA provides a flexible
environment for specifying the interconnection of tnese nodes (i.e. network
topology), as well as predicting the system performance under varying loades
and usages. DURRA programs can be written which can perform network
assessments off-line, Oi-line assessments will require enhancements which
will be pursued by IST and SEI.

4. CONCLUSIONS
This report has presented a summary of the procurements, activities and
progress made towards the development of the IST Network and
Communications Technology Laboratory. Comments and/or suggestions are
encouraged and should be directed to:

Jack Thompson
Institute for Simulation and Training

University of Central Florida
12124 Research Parkway

Orlando, FL 32826
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MEMORANDUM FOR RECORD

To: Jack Thompson

From: Chris Pinon

Subject: VMS System Management I Class
November 13-17
DEC Education Center
Maitland, Florida

Date: November 20, 1989

Purpose:
The purpose of taking this class was to become more familiar with
the VAXstation's operating system and to learn skills and
comT;. nds associated with managing the system. The VAXstation

3100 is an integral part of the Networking laboratory. The
trdining was necessary to aid in the integration of the VAX onto
the network.

Key Topics:
The class provided an overview of the VMS operating system and
the role of the system manager in maintaining the system. Topics
discussed include:

Understanding the User Environment
Managing System Users

- Managing Queues
- Managing Disk and Tape Volumes
- Customizing the System

- Starting Up and Shutting Down the System
- Maintaining System Integrity
- Monitoring System Performance
- Installing and Updating System Software

Conclusion:
The class provided an excellent overview of the VMS operating
system and gave the student many valuable tools that can be
implemented immediately. The class fulfilled the purpose
detailed above.

Copy to:
B. Goldiez, S. Smitt., J. Cadiz, R. Ouyang, M. Georgiopoulos,
M. Bassiounni



Memorandum

To: Jack Thompson
From: Chris Pinon
Subject: Central Florida DECUS LUG

November Meeting
Merritt Island Public Library

Date: November 29, 1989

Purpose:
The purpose of the meeting was to meet with members of the
Central Florida DECUS LUG (DEC users Local Users Group). This
group is a valuable resource for help concerning the VAXstation.
This is the first meeting attended since joining DECUS. I also
sought contacts to help with the transfer of data from one type
of tape media to another, an activity essential for the
statistical study of the SIMNET data packets and for examining
the program from Carnegie-Mel-on University

Key Topics:
The meeting took place at the Merritt Island Public Library and
began at 9:00 am. The meeting proceeded as follows:

1) DECUS business
2) DIGITAL update - an overview of new products on the
market
3) "Leveraging PC Applications on the VAX" - a presentation
by RECITAL Corporation

LUNCH BREAK

4) "PCSA and 386WARE" - a presentation by Bob Thomson,
Computer Operations Supervisor for Martin Marietta
Aerospace, KSC
5) General Question and Answer session - A chance for all
to discuss problems and solutions. Also a chance to share
tips and shortcuts.

The meeting ended at 3:30 pm. I spent some time talking to Mr.
Christopher Korson, Software Engineer for Level Five Research,
Inc. in Indialantic. He has the means to transfer 8mm, 9mm and
TK70 tapes to the TK50 format our computer requires. All IST has
to do is provide the tape.

Conclusion:
This meeting provided some valuable information concerning VAX
computers in general and some SW products available on the market
at this time. It also provided some business contacts that may
be valuable in the near future.

Copy to: B. Goldiez, G. Winkler, M. Bassiouni



To: Jack Thompson

From: Jorge Cadiz

Date: 11/29/89

Subject: Notes on IST Long-haul Interconnectivity

It seems that we have the choice to make as far as what
type of interface device we would like to use in the Long-
haul environment. The three devices that we can use are
Bridges, Routers, and Gateways. Following are definitions
for these devices. These definitions were extracted from
TRW's Unified LAN I Components Guide (July, 1989).

Bridge: A router that connects two or more networks and
forwards -ackets among them. Usually, briages operate at
the physical network level. For example, an ETHERNET
bridge connects two physical ETHERNET cables and forwards
from one cable to the other exactly those packets that are
not local. Bridges differ from repeaters because bridges
store and forward complete packets while repeaters forward
electrical signals.

Router: Any machine responsible for making decisions
about which of several paths network (or Internet) traffic
will follow. At the lowest level, a physical network
bridge is a router because it chooses whether to pass
packets from one physical wire to another. Within a long
haul network, each individual packet switch is a router
because it chooses routes for individual packets. In th
Internet, each IP gateway is a router because it uses iP
destination addresses to choose routes.

Gateway: A special purpose, dedicated computer that
attaches two or more networks and routes packets from one
to the other. In particular, an Internet gateway routes 7?
datagrams among the networks to which it connects.
Gateways route packets to other gateways until they can be
delivered to the fiiidl destination directly across one
physical network. The term is loosely applied to any
machine that transfers information from one network to
another, as in mail gateway.

• After looking at some literature on the three devices, it
seems that a bridge may be the type of device that we may
want to procure. Bridges are generally faster than
routers, and they perform packet filtering in order to
prevent some of the "local" traffic from getting onto the
long-haul medium.

• Routers seem like they may provide more functions than are
necessary for our application. In the SIMNET environment a
large percentage of the traffic has a broadcast destination
address. This means that most of the traffic generated at
the different nodes will be looking to be transmitted over
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the network. This will require a "dumb" interface which
simply passes the traffic to the remote location.

. A gateway will provide a connection between two segments of
network that are driven by a different type of protocol.
These "protocol translators" are not what we need since the
SIMNET units communicate with the same protocols.

* Following is a diagram which is my perceptioni of the long-
haul network that will be established by
IST

E-NET
It Bridge

SNEO -E-NET IST ETHERNEI

NETWORK Bridge

SIMNETSIMULATORS

I have gathered some product information on some
Bridges, Routers, Brouters, etc. Here is a table which
summarizes the pricing information.

©mp n Device Price

Advanced ACS 4110 $7,500
Computer Remote ETHERNET
Communications Bridge

Advanced ACS 4030 $4, 975-$5,575
Computer Remote ETHERNET
Communications Bridge

Hailley Systems ConnectLAN 100
Local and Remote
Brouter

Blackbox Remote Bridge $6,600
Corporation 56Kbps

Blackbox Remote Bridge =$12k
Corporation TI

A- 4



ATTACHMENT B

LIST OF ALL SOFTWARE PROGRAMS



CT031LC.C*

/*Description: This file contains the code which calls- the funtions *

provide by the CT03l-ASM to receive/transmit packet,- *1~ throuah 3COM EtherLinkli board.

#include <stdio.h>
qxtern clnitAdaoters(:
~xtern clnitParameterso;
txtern cResetAdapter(.*
extern cWhoArnl

xtern cpCRxFi Ilter(
xt em cWrRxFilter()

ex'-ern cPutTxData()
xtern cGetRxData( ):
xtern cSet1.onkAhead1!)

extern cxmitl()

xmn t c~o~

s truct h i r
Cna r t en

-har norl,
char r=') :
char nor .3F 21
char ncon4 14 1
char nofli 4
char nor6:
cri ar criencl 4 1
char *arano.
short arg.S.
char non7;

struct WhoStruct
unsigned char addr[6]:
char vein major:
char ver mi~nor;
char sub_ vein;
char typ~e ds;
char tyne adapter:
char init status;
char reserved;
char nuin tran but;
short size tran but;
Iona ttl tran _cnt;
Iona ttl tran err crit:
lona ttl tran timeout cnt;
long ttl -recn - nt:
long ttl recv bdr ont;
Iona ttl recv err cnt;
Iona ttl retrv cnt;
c ha r Ytr mode;,,



char wait mode:

F:char hdr-srec data:

struct PktStrf'
char inr 1500]:

struct WhoStruct far *Who;
struct PktStr far *Pkt;
struct ni bd-- *oarmsdr;

int ttlu1. nb. flags. reqid, nreqid:
cnar tar *naddr = "This is a test only":.

int rc*. rxf110x0o0c. rrxt, Adapters;=0,
int rs 0.C icnt =0:
pa rmsdr-> I n=0XI-
uarmsdr->nonl=0x00:

parmsdr->-non4Fii0>00XO:

narmsdr->non4l '=OxO0:
rca-,7Sdr->nn 2 1 OxoG:
Oa: armsd r -> non 4 F (~0 L-

a r s!,- > -,on 5 F x 00
na rrsdr->nonl F I 0 x 0 U
r*,: crr s dr - n o n5 2 1 VO- 0 00
ra T-m -cdr - n or5 1 3 1 =Ox 0 
narmsdr->non6=0x0C:
prmr~dr-:-cdend 1 ~oxoD

rna-msclr-:-cdend F 2 F OxD:
narnsdr- -cdenci 3 F OxOD:,
7* narmsdr->aralo 11c:3com\ether503.svs,: /a 2e0Im: 4/L: l /d: FI: \i:
Iparmsdr-aro c \\3com\\ether503.sys /A:2e0 /D:l /T:3\Ox0all;
parmsdr->ara5 oetd,(I
parmsdr->non7! u>O0

rc --q(tds( ) -
printt ( "qetdsz Ox >.xnl",rc);

rc~clcn'tParameters(narmsdr)7
printf '"c~nitParameters returns. 9d\nl,rc);
rc=cln itAdapters (&Adapters)-
printf (' 1 cn"ItAdapters returns %d, Adp=Ad\,n" rc, Adapters)

rc=cSet!,ookAhead( 32 F:
print f("c-SetlookAhead returns %d\nl,rc);

rc=cWhoAml (&Who):

printf(l"cWhoAmI returns %d\n"l,rc);
pri ntf("'addr = %02Y %02x sko2x"l, Who->addr[O],

Who->addr( 1], Who-'-addr[ 2]F;
printf(" %02x 02x ,O,2x\n"l, Who->addr[3],

Who->addr[4], Who->addr[5J),;
printf("'ver malor -.02Y ver minor ',O2x\,n", Who->ver nialor, Who-ver minor)7
nrintf ("transfer mode '-Ix wait mode ~xnWho-.-xfr mode. Who-wat TnodeF:
nr-i ntf r "tt I recr c-nt '.d (Ox".4 F\" Who-ttI rerp s-mt. Whn-t-t9 rec- n ctn

Lft, -I -2 2



rc=cWr~xFi lter(rxf);
printf ("cWrRxFi iter returns 9%d\nl"r)
rc~c~d~xFilter(&rrxf);

pr intf ("c~dRxFilter returns -id, fi lter=5%x\nl",rc,rrxf);

rs = ' 1
printf ("JReceiver or Sender ? (r/s)\n"l;
while ( ((i-s = getchar()) I- ;r') && (rs ''

printf("Receiver or Sender ? (r,/s)\n");

if (rs == I'
while (!kbhitfl

rc~cF~cvSome (&Pkt);
it (rc > 0)

icnt++.-

orintf(tmcRcvSome returns %d\n",rc);
for (i O; i<rc, i++)

pri ntf ( "%C)2x" ,Pkt-> inn[ i]

ri ntrrr ota1I i nnut count -.d\n" icnt):

p se

Ox647

* flaaos OX0060;
req i d DxOODI;
nrecid Ox00117

rccXmi tl I(ttInI; nb, flIaas, reqi d paddrn &nreaid)

rcssc~esetAdanter()
t)rintt("lckesetAdapter returns % d\n"l,rc);

j xt(~

1 0;d mvRxProcess(Status, PacketSize, 1RequestID, PacketHeader)
nt Status, PacketSize, RequestiD;

-nhar far *PacketFeader;

1fprintf(stderr,'Called by ASM - my1~xProcess\nNot implenent yet\n"l;
fprintf(stderr,"Status=%d, PacketSize=%d, lRequestID=%d\n",Status,PacketSize,

Reauestl D);

void rnTxProcess(Status, RequestiD)
int Status, RequestiD;

/* printf("Called by ASM - mvTxProcess\nNot implement yet\n");
printf('tStatus=% d, RequestID=%d\n",Status, RequestID); *

vod nvFx i tcvlntl

/nrintf("Called hy ASM - mv~xitRovTnt\nNnt implement vpt\n"): *
11-3



title cto3l.asxn

File: CTO3L.ASM

,Description: This file contains subroutines which provide a

* C program with an interface to the 3L 1.0 routines.

IFunctions called by C
UBLIC -getds

PUBLIC _clnitParametersJUBLIC _ clnitAdapters
jUBLIC _ cResetAdapter
PUBLIC _cWhoAml
SUBLIC _cRdRxFilter
UBLIC _cWrRxFilter

PUBLIC _cPutTxData
UBLIC _cGetRxData
~UBLIC _cSetLookAhead
UBLIC _etext

.- UBLIC _cRcvSome
2 UBLTC _cXmitl

Need to be written in C
~x~I 6:- myExitRcvlnt :near

extrn -myRxProcess :near

i xtrn -myTxProcess 
:near

,Functions provide by this file
P UBLIC ExitRcvlnt
UBLIC RxProcess
tUBLIC TxProcess

t3L. functions
trn InitParameters :near

extrn InitAdapters :near
c-xtrn WhoAmT :near

,xtrn ResetAdapter :near
, xtrn RdRxFilter :near
extrn WrRxFilter :near
~xtrn GetRxData :near
kxtrn SetLookAhead :near
extrn PutTxData :near

If equ Oah
cr equ Odh

~print macro strioc ;print string at strioc
Ilocal strioc

push ax
push cx

push ds
push dx
mov dx,seg strioc
mov ds,dx



*1~Jkbdi d j~Afset strioc ina

int 21hrtrsal -oe, fkyi

endm

sent byte public 'CODE'y

_ ends

@kbc sgmento wordc publi 'CODE'a

ends

COE. segment word public 'CODE'

[CODT ends

IATA segment
is-ds dw?

_etext db?

I ectsv dd 22h dup (0) ;save all vectors so we can cleanup
retsav dw?
-rlf db cr,lf,'$'

* 2 klock db 0
pklen dw 0

,kerr dw 0
* )kcnt dw 0

pkcount dw 0
-kthd db 32 dup(0)

ktdat db 1500 dup(0)

IjATA ends

)DATA segment word public 'DATA'
-d@ label byte

[ DATA ends
BSS segment word public 'BSS'

_b@ label byte
BSS ends
[DATA segment word public 'DATA'

S@ label byte
DA7A ends



1
_TEXT SEGMENT

I ASSUME CS:_TEXT, DS:DGROUP, SS:DGROUP

_getds proc near
mov ax,ds
imov cs:hisdsax
ret

_getds endp

-------------------------------
clnitAdapters: This procedure provides the glue between a C

program and the 3L 1.0 InitAdapters function.

;Calling Sequence:

I int clnitAdapters(&nAdapters)

;Input Parameters:
I None

;Output Parameters:
int nAdapters

Returns:
The return value of the TnitAdapters function

cInitAdapters proc near
push bp
mov bp,sp
push si
push di
push ds

mov ax,cs
mov ds,ax
mov di,offset CODE:RxProcess

call initAdapters

pop ds
mov di,word ptrrbp+4]
mov word ptr[di],cx

pop di
pop si

pop bp
ret

,cInitAdapters endp

r

jcInitParameters: This procedure provides the glue between a C
program and the 3L 1.0 InitAdapters function.

Calling Sequence:
int cInitParameters(Parms)

;Input Parameters:
char *Parms - Pointer to a structure with overrides of default



;1 paramete-s.

lOutput Parameters:
None

Returns:
The return value of the InitParameters function

clnitParameters proc near
push bp
mov bp,sp
push si
push di
push ds

mov bx,[bp+4]
m1ov ax,ds
mov es,ax
mov ax,cs
mov ds,ax

call savvecs
ca I InitParameters

pop ds
pop di
pop si
pop bp
ret

cinitParameter endp

cResetAdapter: This procedure provides the glue between a C
program and the 3L 1.0 ResetAdapters function.

;Calling Sequence:
S int cResetAdapter(

input Parameters:
None

Output Parameters:
None

IReturns:
The return value o" the ResetAdapter function

----------- ----------------------------------------

icResetAdapter proc near

push bp
mov bp,sp
push si
push di
push ds

mov dx,O
mov ax,cs
mov ds ,ax



nov dl, 0
call ResetAdapter
call fixvecs

POP ds
POP di

POP bp

ret
~cResetAdapter endp

cWhoAml: This procedure provides the glue between a C
program and the 31, 1.0 WtoAml function.

Call'ing Sequence.
int cWhoAm~k&WhoPtr)

T nrnut Parameters:
None

:COutnut Parameters:
:ctruct Who,, truct tar- *Who)Ptr -Far pointer to the WhoAmI structure

Rpeturns :
The return vailue of the WhoA-I function

c.-,hoAnT proc near
push bp)

push si
Push di'
nush ds

nov dx,0
nov axc'5
nov ds, ay

call WhoAmi

POP d-,
nov sibp+4]
nov Word ptr [sij,di
Mov Word ptr tsi+2],es

POP di

POP bp
ret

IcWhoAmT endp

c-Rd]xF'i te-r: This procedure provides the glue between a C
prcgr-am and the 31, 1.0 RdFxFiltpr function.



;Callinq Sequence:
int cRdRxFi'ter(&RxFiIter)

;:nput Parameters:
None

,Output Parameters:
int RxFilter - The receive filter valueI

i,<et urns:
The return value ot the RdRxFilter function

------------------------------------------------------
cRdRxFi iter proc near

push bp
MoV I)-, 'r
push si
push di
PItIh ds

noV ax ,C'

MOV (1, 

caI pCiRxFi Iter

L.O :) d.i
71C"V il , - -
nov . ,bx

P0 o
poo no

ret

-TPdPF'j lte- enrn

1 cWrRxFtIter: This prrocedure provides the glue between a C
proaram and the 3L 1.0 WrRyFilter function.

•a I 1 1ing Scpau-nce:
tnt cWrRxF] ltor(PxFi Iter)

input Parameters:
int RyFiiter - The new receive filter value

;Output Parameter-.:
None

Peturns:
The return value of the WrRxFilter function

c-WrRxFi l ter proc near
push hp
Mov hp, sp
Vush (I
fiL:',h 1;

t ,! nh,'] € 1



1
mov ax,cs
mov ds,ax

mov dx',0
mov ax,fbp+4]
call WrRxFilter

pop di

pop si
pop ds
pop bp

~ret

'cWrRxFiltor endp

;_cSetfIookAhead: This procedure provides the glue between a C
1, program and the 3L 1.0 SetLookAhead function.

;Callina Sequence:
: nt cSetlookAhead(NumBytes)

,Input Parameters:
int NunBytes - The nnumber of bytes of look ahead data

jOutput Parameters:
None

Returns:
The return value of the SetlookAhead function

I cetIlookAhead proc near
push bp
mov bp,sp
rush -,i

push di
push ds

mov ax,cs
Mov ds,ax

mov dx,0
mov ax,fbp+41
call SetlookAhead

pop ds
pop di
pOp si
pop bp
ret

cSetLookAhead endp

[ cPutTxData: This procedure provides the glue between a C
program and the 31, 1.0 PutTxData function.

rCailinq Sequence:



int cPutTxData(TotalPacketLen, NumBytes, Flags, RequestTD,
PacketAddr, &NewRequestlD)

;Input Parameters:
int TotalPacketLen - The total packet length (first call only)I mt NumBytes - The nnumber of bytes to transfer this call
mnt Flags - The DL flags

* mt RequestlD - Used if not the first call

char far * PacketAddr - A far pointer to the packet

;Output Parameters:
mnt NewRequestlD - Returned after first call

,Returns:
The return value of the PutTxData function

cPutTxDAta proc near
*push bp

mov bp,sp
push si
push di
pu sh d s

Mov ax,ds
nov es ,ax

nov bx, [bp±-4]
nov cx,[bn+61

nov dl,byte ptr[bp+81
nov dh,byte ptr~bp+lO]
nov sli~lbp412].1 ov di ,offset CODE:TxProcess
nov di,offffh ;no TxProcess

Icall PutTxData

pop ds

xchg dh,dl
xor dh,dh
no0V di,[bp-16]

nov [dil,dx

pop di
pop Si

pop bp
ret

1cfutTxData endp

--------------------------------------------------------------

j-cGetRxData: This procedure provideq the glue between a C
program and the 3L 1.0 GetRxData function.

~Calling Sequence:
int cGetRxData(&NumBytes, Flags, RequestID, PacketAddr)

ITnput Parameters:
mnt NumBytes - The nnumber of bytes to transfer this callf



int Flagt. -The DL flagsI; t RequestlD - The request identifier
char far * PacketAddr - A far pointer to the packet to copy the data

Output Parameters:

int NumBytes - The actual number of bytes transferred

Returns:

The return value of the GetRxData function

,cGetRxData proc nearFpush bp
nov bp,sp
push si
push di

push ds,

inov dijfbp+41
nIov cx,ss:rdil
nov dl,byte ptr[bp+6]
nov dh,byte ptr[bp+81
nIov di,[bp+l0]
nov es,[bp+12]
call GetRxData

POP ds
nov ii,fbp+4]
nov ss:Lciil,cx

POP di

pop bp
ret

cGetRxData endp

-----------------------------------------------------
1;TxProcess: This procedure is the protocol-side routine which is called

when a packet has finished tra-nsmitting (see _clnitAdapters). It
provides the glue between the 3L 1.0 routines and C routine called
myTxProcess.

I;myTxProcess Calling Sequence:
void myTxProcess(Status, RequestlD)

[~myTxProcess Input Parameters:
* mt Status - Receive statusI; t RequestlD - The request identifier

;myTxProcess Returns:
Nothing

--------------------------------------------------------------------------------
TxProcess proc near

push bp
push si
push di
push ds
push e s



push ax
mov ax,cs:his-ds
may ds,ax
mov es,ax1POP ax

xor cx,cx
inov cl,dh

xor dh,dh

push cx
push ax
call _TyTxProcess

add sp,4

Pop es
POP ds
POP di

POP bp
ret

ixProcess endt.

;Exit~cvlnt: This procedure is the protocol-side routine which is called
when the 3L has completed a receive interrupt. It provides
the glue between the 3L 1.0 routines and C routine called
myExitRcvlnt.

IryExitRcvlnt Callinq Sequence:
I void my~xitRcvlnt()

JmysxitRcvlnt Input Parameters:
None

myExitRcvlnt Returns:
Nothing

xitRcvlnt proc near
push bp
push ds
push es
push si
push di

push ax
may ax,cs:his-ds

*mov ds,ax
Mov es,axJPOP ax

call _myExit~cvlnt

POP di

POP es



f

pop ds

pop bp
iret

itRcvlnt endp

;RxProcess: This procedure is the protocol-side routine which is called
when a packet has been received (see _cInitAdapters). It provides
the glue between the 3L 1.0 routines and C routine called
myRxProcess.

IyRxProcess Calling Sequence:
void myRxProcess(Status, PacketSize, RequestID, PacketHeader)

SyRxProcess Input Parameters:
int Status - Receive status
int PacketSize - Size of the received packet
int RequestID - The request identifier
char far *PacketHeader - Address of the virtual packet header

7yRxProcess Returns:
Nothing

1xProcess proc near
lomment #

push bx
push cx
push dx
push si
push di
push bp
push ds
push es
pushf

Dush es
push di

push ax
mov ax,cs:his ds
mov ds,ax
mov es,ax
pop ax

xor bx,bx
mov bl,dh
xor dh,dh

push bx
push cx
push ax

call _myRxProcess
add sp,10

popf
pop es
pop ds

Es-I 4



POP bp
POP di
POP si

POP dx
POP cx

ret

push bx

push cx

test cs:pklock,Otfh

Ijoftget: jz getp
;inc pkcount
inc cs:pkcount1mov cx,O ;zero length (just discard)
imp goget

getp:
;At this point we could check es:di packet header data
;to make some decision on packet disposition

;lock our buffer and get packet data into it
mov cs:pklock,Offh ;lock buff
xnov cs:pkerr,O

~4ogt: mov ax,CODE

mov es,ax
mov di,offset cs:pkthd ;buffer
or d1,40h ;release buffer

call Get~xData

jcxz nolen

mov cs:pkerr,ax

'Len: mov cs:pklen,cx

POP cx
POP bx

ret

r xProcess endp

----------------------------------------------------------------
cXmitl proc near

transmit one packet
-Cxritl proc near

push bp[mov bp,sp
push si
push diIpush ds

mov ax,ds
mov es,ax

;setup for PutTxData

mov bx,[bp+4] ;set lengths



mov cx,[bp+6]
mov dl, byte ptr~bp+8]
mov dh, byte ptr[bp+lO]

mov si,fbp+12]
mov di,Offffh ;no TxProcess

call PutTxData

POP ds

xchg dh,dl
xor dh,dh
mov di,(bp+l61
mov [di],dx

POP di

POP bp
ret

cXmit i endp 
- - - - - - - - - - - - - - - -

;-c1cvSome proc near

I1 following code to dump received 
packets for a fixed time

_c~cvSome proc near
push bp
mov bp,sp
push si
push di

push ds

mov ax,cs

hp:mov ds,ax

test cs:pklock,Offh ;got a pkt?
jnz lstpkt

W cs:pklen, 0 ;No pkt, move 0 to pklen
imp wedone

-.Ilstpkt: test cs:pkerr,offffh ;any error

jz dmpk
imp wedone

Jmpk: cmp cs:pklen,0

jnz pkok
imp wedone

Io, cmp cs:pklen,256
jie wedone

edn:mov cs:pklen,256 ;limit dump to 1st 256 bytes

mov cs:pklock,0
inc cs:pkcnt
mov ax,cs
POP ds
niov si,[bp+41
inov word ptr (si), offset cs:pkthd

mov word ptr [si+211, ax
mov ax,cs:pklen

B-16~



pop di

Pop bp
ret

1 cRcvSome endp
~avvecs proc near

push ds
push es
push si
push di
push cx

mov ax,ds
mov es,ax
xor ax,ax
mov ds,ax
mov cx,22h*2 ;vectors 0 -21h, 2 wds per
mov di,offset CODE:vectsv
xor si'si
cid
cli
rep movsw ;save 'em all
sti

POP cx
POP di
POP Si

POP es
POP ds
ret

savvecs endp

I-xve-sp-o- ---nea --------------------------------------------------
push es
push s1Ipush di
push cx
push ax

xor ax,ax
mov es,ax
mov cx,22h*2 ;vectors 0 - 21h, 2 wds per
mov si,offset CODE:vectsv
xor di, di
cid
cli
rep movsw ;restore 'em all
sti

POP es
ret

ixvecs endp



_TEXT ends
end

B11



*CTO 3LC .C

'*Description: This file contains the code which calls the funtions
provide by the CTO3L.ASM to receive/transmit packets11~~ through 3COM Token Ring board. *

#include <stdio.h>
Ixtern clnitAdaptcrso;
jxtern clnitParameters( -
extern c~esetAdarpter()
I xtern cWhoAml();
xtern c~ci~xFilter(;
xtern LiJr~xFilter(-)

extern cPutTxData H:.

IJxtern cGetRxData 
H;

ixtern cSetlookAhead()
extern cXmitl();

~xtern c~cvSome07

main()

int i:
struct ini _hdr

char len:,
char noni:
char non2;
char non3[2]:
char non4[41:
char nor)541:

char non67
char cdenci[41:
char *araoi
short aras:,

char non7:

struct WhoStruct
unsigned char addr[6];
char vermajor:
cha r ver minor;
char sub_ ver;
char type ds;
char type adapter:
char init status;
char reserved.-
char mum -tranbuf;
short size_ tran _buf;
long tti _tram -cnt;
lona ttl _tran_ err--cnt;
long ttl-_tram timeout ecnt;
long ttl _recp cnt;
long ttl recv_ bdr _cnt;
Iona ttl _recv err _ cnt:*
lona ttl retry cnt;
char xfr_ mode; B1



char wait-mode:

char hdr-spec-data;

struct TokenFrame
unsigned char da[6];
unsigned char sa[61;

unsigned char info[16];

struct PktStr I
unsiqned char inp[1500);

struct WhoStruct far *Who;
struct PktStr far *Pkt;
struct iihdr ddh;
struct ini_hdr *parmsdr = &ddh;
struct TokenFrame tkbuf;
struct TokenFrame *ptkbuf =&tkbuf;

int ttlpl, nb, flaas, reqid, nreaid:

int rc, rxf=DxOO05., rrxf, Adauters=O;
int rs 0, icnt = 0;

Sparmsdr->len=Dx17:
na rmsdr->non 1=OxOO:
rparmsdr->non2=OxOO;
parmsdr->non3 0 l=0xOG;
parm~dr->non3[ 1 =OxOD;
narmsdr->non4 0 ]=OxOO:
parmsdr->non4[ 1 =OXDO;
parmsdr->non4 [2 I=0xO;
parmsdr->non4[ 3]=DxDO;
parmsdr->non5r[0]=0x00;
parmsdr->non5[ 1 =0xD0;

parmsdr->non5 2 ]=0x0:
parmsdr->non5[ 3]=0x00;
parmsdr->non6=Ox00;
parmsdr->cdend [ 0 =OxOO;
parmsdr->cdend[ I =0x00;

parmsdr->cdend[ 2]=0x00;
parmsdr->cdend[j]=OxO0;
parmsdr->argo = I:\\3com\\tok603.svs 5,300,0,,\0Ox~a':
parmsdr->arqs=qetdsfl;
parmsdr->non7=0x00;

rc=getdso;Jprintf("lgetds Ox~x\n"l,rc);
rc=clnitParameters(parmsdr);
printf("clnitParameters returns %d\ln 1 ,rc);
rc=clnitAdapters (&Adapters);

printf("clnitAdapters returns %d, Adp=Od\n",rc, Adapters);

rc=cSetlookAhead (32);
printf("cSetLookAhead returns %d\n",rc);

rc-cWhoAml (&Who);
printfk('cWhoAmT returns %d\n",rc); B2



printt("laddr = %02x - O2x %02x", Who->addrfOlh
Who->adir( ], Who->addr( 2]);

printti'"l 'AO.0~2x %02x\,n", Who->addr[31,
Who->addr[ 4], Who->addr[ 5]);

orintf("'ver major %02x ver minor %02x\.n", Who->verrn ajor, Who->%er minor);
printf("ladapter type %02x\n", Who->type adapter);
printf("ltransfer Mode %x wait mode ;.x\ n", Who->xfr mode, Who->wait node);
printf("'ttl recp cnt %d (Ox%4x)\n"1, Who->ttl_recpcnt, Who->ttl _reco cont);

for (i=07 jK 5; i++)
ntkbuf->daril = Oxft;

for (i=G; i<=5: i++-)

ptkbuf->sa[ij = Who->addrfi]

rc=cWrRxFilter(rxt);
printf(I"cWrRxFilter returns %~"r)
rc=cRdRxFilter(&rr'f)
nrintf("1cRd~xFilter returns '.d. filter= ix\n'l,rc~rrxfl:

rs=
o)rintf "R~eceiver or Sender ? (r/s)\n 1fl:
While (((rs = aetcharfl) != 'r'), && frs !='s')

nrintf("Receiver or Sender ?, (r/s)\n")1;

wh ilIe (!kbhit()
rc=c~cvSonie(&Pkt)
if (rc - D)

nrintf(~ Ienarth = d n" re):
for (izzo; i<--=rc; i*+)'

icnt+-+

printf (,Total1 input count A\n".icnt)-

ttln1 = Oxlc;*
nb = OXIC;

flaas =0x00607

reqid =OxOOO1i;
nreoid =Oxrl0ll:
for (i=O;* i<10, i4-±)

I; rc=cXmitI(ttLrfl, nb. Iaqs, reai d, p~tkbuf, &nreaid),;

rc=cResetAdanter( ;
printf("Ic~esetAdapter returns, ';d\n"l,rc);
exit (0);

void mvF~xProcess(Status, PacketSi~e, Requestl, PacketHeader)
nt sta-Us, PacketSize, PequestiD;
Ihar far *PacketHeader7

/* nrintf(stderr,"Called by ASM - my~yProcess\,n Not implement yet\n"):
fprintf(stderr,"1Status=-,d, Packet.Size=3d, ReouestID=' c\,n",SItatus-,P~cketSize..



Reciue-tID):*

void mvTxProcess(Status. RecIueF T

,it Status, RequestiD7

I *printf("Called by AS,,' - mv~lxprocess\ In Not 1rnp~ement yet\nI"n"
printf(llstatus=' ;d, RequestID=%d\n',Status, RequestTD);*

void mvExit~cvlntf)

7* nrintf "CafllIe by A2c1 - TvF~xitRcvlnt\,n Nat imtilement vet'~n"~:*



,-"r~ r i cer pr(-)( near
pu-sh hp
M'TV hp, Sp
r)uLsh d;
push S I

title cto3l.asm

jFile: CTO3L.ASM

,Description: This file contains subroutines which provide a

C program with an interface to the 3L 1.0 routines.

IF unct ions called by C
UBLIC getds

IDUBLIC _clnitParametersIUBLIC _ clnitAdapters
JUBLIC _ c~esetAdapter
PUBLIC _cWhrAmI
,UBLIC _cRdRxFilter
'U3LIC _cWrRxFilter
PUBL7C _cPutTxData
-UBLIC _cGetRxData
UBL-IC _cSetLookAhead

PUBLIC _etext

.UbLi- _cRcvSorie
*UBLIC _cXmit!

INeed to be written 
in C

xtrn -my~xitRcvlnt na
extrr -myRxProcess :niear

' Xtr, ryTxProcess :near

;Fti ctions provide by this file
PUBLIC ExitRcvlnt

I UBLIC RxProcess
flBLIC TxProcess

-13L functions
lxtrn InitParameters :near
extrn Init~daptcrs :near
3 xtrn WhoAmI :nearJxtrn ResetAdapter :,a
ixtrn RdRxFilter :near
extrn WrRxFilteL :near
xLrn GetRxData :near
Ixtrn SetLookAhead :near
extrn PutTxData :near

If equ Oah
cr equ Odh

jprint macro strloc ;print string at strio.
I 1ocal~ strioc

push ax
push cx
push ds
push dx
M'-v dx,seg strloc
mov ds,dx



mov dx,offset strioc
mov ah,09h
int 21h
pop dx
POP ds
POP cx

pop ax
endm

Skbdin macro ;get kbd char in al
mov ah,8
int 21h ;wait for key
endm

@kbdchk macro ;check for kbd char
mov ah,Obh
int 21h ;returns al: 0-nokey, ff-keyhit
endm

ODE GROUP -TEXT, DATA, ICODE

TEXT segment byte public 'CODE'
GROUP group DATA, _BSS

assume cs:_TEXT, ds:DGROUP, ss:DGROUP
TEXT ends

DATA segment word public 'CODE'
DAT,'A ends

fCGDE segment word public 'CODE'
ICODE ends

ATA segment
is ds dw
_etext db

Ivectvv dd 22h dup (0) ;save all vectors so we can cleanup
retsav dw
r rlf db cr,lf,'$'

pklock db 0
klen dw 0
kerr dw 0
kcnt dw 0

pkcount dw 0
kthd db 32 dup()
ktdat db 1500 dup(0)

r ATA ends

_DATA segment word public 'DATA'
d@ label byteDATA endsFBSS sement word public BSS

_b@ label byte
BSS ends
DATA segment word public 'DATA'
s@ label byte

DATA endsI a .



_TEXT SEGMENT
ASSUME CS:_TEXT, DS:DGROUP, SS:DGROUP

getds proc near
mov ax,ds
mov cs:hisds,ax
ret

getds endp

-------------------------------
_clnitAdapters: This procedure provides the glue between a C

program and the 3L 1.0 InitAdapters function.

:Calling Sequence:
int cInitAdapters(&nAdapters)

;Input Parameters:
I None

;Output Parameters:

" int nAdapters

;Returns:
The return value of the InitAdapters function

_clnitAdapters proc ncar
push bp
mov bp,sp

push si
push di
push ds

mov ax,cs
mov ds,ax
mov di,offset CODE:RxProcess

call InitAdapters

pop ds
mov di,word ptr[bp+4]
mov word ptrjdi],cx

pop di
pop si
pop bp
ret

cInitAdapters endp

------------------------------------------------------------------------------

VcInitParameters: This procedure provides the glue between a C
program and the 3L 1.0 InitAdapters function.

Calling Sequence:

int clnitParameters(Parms)

Ilnput Parameters:
char *Parms - Pointer to a structure with overrides of default



parameters.

lOutput Parameters:
None

i eturns:
I -The return value of the InitParameters function

clnitParameters proc near

push bp
mov bp,sp
push si
push di
push ds

mov bx,[bp+4]
mov ax,ds
mov es,ax
mov ax,cs
mov ds,ax

call savvecs
call InitParameters

pop ds
i pop di

POP si
SPOP bp

ret
cInitParameters endp

p -p-bp

;cResetAdapter: This procedure provides the glue between a C
program and the 3L 1.0 ResetAdapters function.

;Calling Sequence:
j int cResetAdapter()

;Input Parameters:
IpNone

Output Parameters:
None

IReturns:
* The return value of the ResetAdapter function

-------------------------------
_cResetAdapter proc near

push bp
mov bp,sp
push si
push di
push ds

mov dx,O
mov ax,cs
mov ds,ax



mov dl,O ; Ruey Ouyang
call ResetAdapter
call fixvecs

1POP ds
POP di

1POP bp

retLcResetAdapter endp

I; _cWhoAml: This procedure provides the glue between a C
program and the 3L 1.0 WhoAmI function.

j;Calling Sequence:
I; t cWhoAmI(&WhoPtr)

I ;Input Parameters:; None

~,Output Parameters:
struct WhoStruct far *WhoPtr - Far pointer to the WhoAmIn structure

;Returns:1; The return value of the WhoAmI function
~cWhoAmI proc near

push bp
mov bp,sp
push si
push di

push ds

1mov dx,0
mov ax,cs
mov ds,ax

call WhoAmI

POP ds
mov si,[bp+4]
mov Word ptr [sij,di
mov Word ptr [si+2],es

IPOP di

POP bp
ret

_cWhoAml endp

----------------------------------------------------------------------------

* _cRdRxFilter: This procedure provides the glue between a C

program and the 3L 1.0 RdRxFilter function.

hL 
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;*Calling Sequence:
f int cRdRxFilter(&RxFilter)

Input Parameters:
None

J Output Parameters:
II it RxFilter - The receive Lilter value

t-Returns:
The return value of the RdRxFilter function

-cRdRxFilter proc near
push bp
mov bp,sp
push si
push di
push ds

mov ax,cs
mov ds,ax

mov dx,0
call RdRxFilter

POP ds
may di,[bp+4]
may [dij,bx

pop di

POP bp
ret

cRdRxFilter endp

1; ---------------------------------------------------
i;_cWrRxFilter: This procedure provides the glue between a C

program and the 3L 1.0 WrRxFilter function.

Calling Sequence:
inmt cWrRxFilter(RxFilter)

Input Parameters:

t mnt RxFilter - The new receive filter value

Output Parameters:
* NonefReturns:

The return value of the WrRxFilter function

----------------------------------------------------
-cWrRxFilter proc near

push bpFmov bp,sp
push ds
push si
push di



mov ax, cs
mov ds, ax

mov dx,O0
mov ax,[bp+4]
call WrRxFilter

1POP di
POP si
pop ds
POP bp

_cWrRxFilter endp

;-cSetLookAhead: This procedure provides the glue between a C

I program and the 3L 1.0 SetLookAhead function.

,Calling Sequence:

I mit cSetLookAhead(NumBytes)
Input Parameters:

mnt NumBytes - The nnumber of bytes of look ahead data

10utput Parameters:
None

Returns:
The return value of the SetLookAhead function

I cSetLookAhead proc near
push bp
mov bp,sp
push si
push di

1push ds
mov ax,cs
mov ds,ax

Imov d,
mov ax,[bp+4]
call SetLookAhead

POP ds
Pop di

POP bp
ret

I cSetLookAhead endp

;- --------------------------------------------------------------------------

JLcPutTxData: This procedure provides the glue between a C
program and the 3L 1.0 PutTxData function.

lCall1ing Sequence: H-20



int cPutTxData(TotalPacketLen, NumBytes, Flags, RequestID,
PacketAddr, &NewRequestlD)

Input Parameters:
int TotalPacketLen - The total packet length (first call only)I mt NumBytes - The nnumber of bytes to transfer this call
mnt Flags - The DL flags

; mt RequestlD - Used if not the first call
char far * PacketAddr - A far pointer to the packet

Output Parameters:
inmt NewRequestlD - Returned after first call

,Returns:
- The return value of the PutTxData function

_cPutTxDAta proc near
push bp

m bp,sp
push si
push di
push ds

mov ax,ds
mov es,ax

may bx,[bp+4]

mov cx,[bp+6]

mov dl,byte ptr[bp+8]
mov dh,byte ptr[bp+lO]j
mov si,[bp+12]I; ov di,offset CD:xrcs
may di,Qffffh ; no TxProcess

call PutTxData

POP ds1xchg dh,dl
xor dh,dh
mov diCbp+16]

mov [di],dx

POP di

IPOP bp
ret

I;.-----a n-------------------------------------------
VcGetRxData: This procedure provides the glue between a C

program and the 3L 1.0 GetRxData function.

pCalling Sequence:
int cGetRxData(&NumBytes, Flags, RequestlD, PacketAddr)

;Input Parameters:
mnt NunBytes - The nnumber of bytes to transfer this call

R -30(



1
int Flags - The DL flags
int RequestID - The request identifier
char far * PacketAddr - A far pointer to the packet to copy the data

;Output Parameters:
S int NumBytes - The actual number of bytes transferred

;Returns:
I The return value of the GetRxData function

cGetRxData proc near
push bp
mov bp,sp
push si
push di
push ds

mov di,[bp+4]
mov cx,ss:[di]
mov dl,byte ptr[bp+6]

mov dh,byte ptr[bp+8]
mov di,[bp+10]
mov es,[bp+12]
call GetRxData

A pop ds
mov di,[bp+4]
mov ss:[di],cx

pop di
POP si

pop bp
ret

_cGetRxData endp

1;-----------------------------
•TxProcess: This procedure is the protocol-side routine which is called

when a packet has finished transmitting (see _cInitAdapters). It
provides the glue between the 3L 1.0 routines and C routine called
myTxProcess.

I;myTxProcess Calling Sequence:
void myTxProcess(Status, RequestID)

;myTxProcess Input Parameters:
int Status - Receive status
int RequestID - The request identifier

;myTxProcess Returns:
Nothing

---------------------------------------------------------------------------------
TxProcess proc near

push bp
push si
push di
push ds
push es
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push ax
mov ax,cs:his-ds
mov ds,ax
mov es,ax]pop ax

xor cx,cx
mov cl,dh

xor dh,dh

push cx
push ax
call _niyTxProcess

1add sp,4

POP es
POP ds
POP di

pop bp
ret

txProcess endp

;ExitRcvlnt: This procedure is the protocol-side routine which is called
when the 3L has completed a receive interrupt. It providesI the glue between the 3L 1.0 routines and C routine called
myExitRcvlnt.

Smy ExitRcvlnt Calling Sequence:
void myExitRcvlnt()

pnyExitRcvlnt Input Parameters:
None

Smy ExitRcvlnt Returns:
Nothing

FitRcvlnt proc near

push bp
push ds
push es
push si
push di

fpush ax
mov ax,cs:his_ds
mov ds,ax
mov es,ax
POP ax

I;call _myExitI~cvInt

*POP di
*POP si

POP es
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pop ds
pop bp
iret

nxitRcvInt endp

!-
;RxProcess: This procedure is the protocol-side routine which is called

when a packet has been received (see _cInitAdapters). It provides
the glue between the 3L 1.0 routines and C routine called
myRxProcess.

)myRxProcess Calling Sequence:
void myRxProcess(Status, PacketSize, RequestID, PacketHeader)

myRxProcess Input Parameters:
int Status - Receive status
int PacketSize - Size of the received packet
int RequestID - The request identifier
char far *PacketHeader - Address of the virtual packet header

:myRxProcess Returns:
Nothing

4xProcess proc near
omment #

push bx
push cx
push dx
push si
push di
push bp
push ds
push es
pushf

push es
push di

push ax
mov ax,cs:hisds
mov ds,ax
mov es,ax
pop ax

xor bx,bx
mov bl,dh
xor dh,dh

push bx
push cx
push ax

call _myRxProcess
add sp,10

popf
pop es
pop ds
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POP bp
POP di

POP dx

F , POP cx
POP bx

ret

push bx

push cx

test cs:pklock,Offh

loftget:tgt
inc cs:pkcount
mov cx,O ;zero length (just discard)

imp goget
getp:

;At this point we could check es:di packet header data
;to make some decision on packet disposition
;lock our buffer and get packet data into it

may cs:pklock,Offh ;lock buff

Loget: mov cs:pkerr,O

mov ax,CODE
mov es,ax

J mov di,offset cs:pkthd ;buffer
or dl,40h ;release buffer

call GetRxData

jcxz nolen
mov cs:pkerr,ax
may cs:pklen,cx

jolen: POP cx

POP bx
-~ ret

~xProcess endp

-cXmitl proc near

Itransmit one packet
cXmitl proc near

push bp
mov bp,sp
push si
push di
push ds

mov xd
Mov es,ax

;setup for PutTxData
mov bx,[bp+4] ;set lengths
mov cx,ICbp+6]
mov dl, byte ptr[bp+8] -/



MC., dh, byte ptr[bp+lo]
mov si,[bp+12]
mov di,Offffh ;no TxProcess

call PutTxData

POP ds
xchg dh,dl
xor dh,dh
mov di,[bp+161
xnov [di],dx

POP di

POP bp
ret

-cXmitl endp

cRcvSome proc near
following code to dump received packets for a fixed time

cRcvSome proc near
push bp
mov bp,sp
push si
push di
push ds

mov ax,cs
mov ds,ax

rhkpk:
test cs:pklock,Offh ;got a pkt?
jnz lstpkt
mov cs:pklen, 0 ;No pkt, move 0 to pklen
imp wedone

.stpkt:
test cs:pkerr,Offffh ;any error
jz dmpk
jmp wedone

dmpk:
cmp cs:pklen,o
jnz pkok
imp wedone

pkok:
cmp cs:pklen,256
jie wedone
mov cs:pklen,256 ;limit dump to 1st 256 bytes

l edone:
mov cs:pklock,0
inc cs:pkcnt
mov ax,cs
POP ds
mov si,I[bp+41
mov word ptr [Si], offset cs:pkthd
mov word ptr [si+2], ax
mov ax,cs:pklen

POP di
POP Si
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pop D
ret

CRCvSome endp

l wecs proc near
push ds
push es
push si
push di
push cx

mov ax,ds
mov es,ax
xor ax ax
mov ds,ax
mov cx,22h*2 ;vectors 0 - 21h, 2 wds per
mov di,offset CODE:vectsv
xor sisi
cd
cli
rep movsw :save 'en all

pop di
pop si

pop es
pop ds
ret

avvecs endp 4 -

ixvec proc near
push es
push si
push di
push cx
push ax

xor ax,ax
mov es,ax
mov cx,22h*2 ;vectors 0 - 21h, 2 wds per
mov sioffset CODE:vectsv
xor di,di
cid
cli
rep movsw ;restore 'm all
Sti

pop ax
pop cx
pop di
pop si
pop es
ret

Lxvecs endp
rEXT ends

end

'j1 14:- ,



k ils r ogram displays the airplane controled by the SiliconGraphics or
the simnetE.

1 simnet: Link Level Raw Ethernet Packets /Svnchronous Non-blo, gina

SiliconGraphics: Synchronous-blocking UDP,/1P or

(disk file)

Sinclude <-,s/extyp~es.h>

#include <stdio.h>
'rinclude <ctyre.h>
'Include <math.h>
#include <sys '/exerrno.h>-
include <sys,, ocket.h>

-~cI Lde <netinet /in.h>
Vinclude <fcntI .h'>

i-icrlude <errno.h'-
i nclIude -sys/typ~es.h>
~i nCIUd E <Sys-,stat.h>
d;nclude < -ys/ exosont.h>
".1nclIude <K-ss/txos.k
z-,clude <ex _ioctl.h>
pncl Iud e <svs /soi octlI. h>

7,- 1ude <ISvs/dcbh>
incilUde .\simnat.h\simnet2.h"'

;:'nclude "..\fliaht.h\fliaht.h"t

htruct sockaddr link recv-socket = AF _ETYPEFILTEP ~
st ruct sockaddr_ link send_ socket = AFETYPEFILTER

rt-uct sockaddr 'n recv socket__sg =AFINET 1

jtruct sockaddr in send socket-sa = AFINET l

define FILEOFLAG (0 RDONLY 0 BINARY)
#rietzine FILEPMODF (0)

#Udefine PT 3.141,r)

hxtern int errno:
nxtern int break enabled;

I xtern int abort-on;

i r - disktd -l -1 /* cisk file *
int netfd =~ 7* Simnet file *

I irt netfdsa -1; -* udp/ip file ,

lint cimelimit = 3o,
ch-r *innuttile:

kar SEND T;
char but[1O241.:

li nt hreaL: hand Ier()

mUri r (arac, aroiv)
h Tir **arakv*



int an, i, j, pdukind, netcnt;

siqnal(SIGINT, break-handler);
break enabled = 1;
inputfile = aq[j

sginitin(;

/Capture a simnet packet first, so we don't have to fill all or the dataIfield * /
fprintf(stderr, "wait for sirnnet\nIIl;
while( 1)

/* netcnt=netreadeinbuf); *

netcnt=netreado;
datalenath.o -datalenath= ntohs (ether -but .simnet -data.e daraienath):
netcnt=datalenqth.i-_datalength.lenath + HEADER SIZE;
memcpv (&odu --buf, &ether -buf.simnet-data, netcnt -HEADER STI-2F;
udukind = ntoh simnetfl:
if bodukird ==vehicleAparancePDU~Kindl

SENDT =
if (ether but.e shost [51 ==TANKA)

SFNDTT = 'A;
if(ether but.e -shost [51 TANKHI

SENDIT = 'B';

it EENDTIT= 'A') ISEND TT - - 'B' Ibreak;

for'ntt(stderr, "Got a vehicle appearance nacket from tank .c\,n" SENDITIl
rdu buf.VAPDIK.VADATA.hdr.vehic~eTD = MYTANKID;
nubuf.VAPDU.VADATA.aooearance.vehKindMask = MO;

merncpy (ether buf.e_shost, my--addr. sizeof(my-addrl);

while (]I

netcnt =sareadin( ;
it (netcnt -=01 break,,
nercncv(&plane, buf. netcnt);
ntoh fliahtr*

pubuf.VAPDIJ.VADATA.location[O]
ATRPORTX + ((nlane.x + ArXIISTX)/F2M)l;

pdiu-buf.VAPDUI.VADAA.locationfl]
AIRPORT/ - ((plane.z + ADJUSTZ)/F2M);

pd u buf . VAPDIJ .VADATA. I ocati on I AIRPORTY + (plane. y/F2NM;
calrotation(:
hton _simnetf);
memcpy (&ether b~ut simnet data, &pdu__but , netcnt -HEADERSIZE);

netw ite(l

fprintf (stderr, "End of input sq packpt\n")
close(diskfd)
sqfini in(-

netfinii r

-rrexit(errstrnui



if (errno) experror(errstrina);
else fprintf(stderr, "%s\nusaqe: doqdisk filename\,n", errstrina);
close(diskfd)l;
soclose(netfdsg;
netfini(o:
exit(l) '

reak handler() /* break handler ... control-break or control-c *1

static int break-count = 0:

if (++break count == 1) 
/* first time, just try to stop current network oneration */
abort on 1:
sianai(STGlNT. break handler); /* reset trap */
return:

else
/* second time, try to clean up, then quit */
errexiti "user abort";

p

'truct exosont *ortn"

/* note that this routine will not return valid results
* if used with a ore-3.3 driver, which interpreted the
* hoard memory address as absolute, rather than relative
* to the beoinnino of the data semment
.*/

lcno onpt cidress 0: /* location of options */
m t id :!4

| ( Jii brdonen (0, 1 1 < 0)
exnerror( "brdopen")
returns' - ]

it (brdioct i id, RDAD)DR,. &optaddress) < 0)
experror ".rd i oct1 ,BRDADDR, ..

returnK-]

it (brdreadcid, optp, sizeof(struct exosopt)) < 0)
experror("brdread" ;
return(-!):

brdclose id :

return 0;

i nc] ude s. . smnet. h \ s i mnet. ccd"
include "..\f I iht.h\f I iaht.ccd"

This subroutine computes the rotation matrix (3x3) for the SIMNET PDU's */
* aiven the pitch, roll and yaw of the vehicle. *
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int i,j,k=0;
float R,P,Y;
float RC,PS,PC,PS,YC, YS;
float A [3] [3];
float z (3] [31,
float x [3] [3];

float y [3] [3];

1/* In Silicon Graphics DoaFight: Roll=Twist; Pitch=Elevation; Yaw=Azinith *

R=(plane.twist/l0*PI )/180;
P=-( plane. elevjati on,/10*PT) ,/180.;
Y=-(plane.azimnuth/l0*PI )/l80;

RC=cos(R):J RS=sin(R);
PC=cos(P)7
PS=sin(P),
YC=cos CY;
YS=sini Y):

7101 [01=YC.
zrI0] [1]vYs;
7[0't [21 C)-

Z[P] [01 0S

712) V) '

X101 101 =1;C

x[0] [21=0;
YrXV] [01=0)
x F1 I t f lPC;

x[2] [01=0;
X[21 [1] PS,
x[1 [21=P(-

vfOl 101=RC,

y[01 [1]=0,
v[Gl [21=RS;

y[l] [0]=O0

y( 2] [11=]0,
y[2] [2]=RPC;

for (i=0, i<=2; i++)
for (j= 0 i<=2; !++)

A [i][1]=0;
for (k=0; k< 2: k+-±)

AI i j) +~ x[ i] [k ] *y[ k] ]i;



for (j=O; i<=2; i+s+)
for (j=O; j<=2; j++)(

pdu-buf.VAPDU.VADATA.rotationfifjjrzO;
for (k=O; k<=2; k++)

ndu-buf.VAPDU.VADATA.rotationli][j] += A[i][kl *~l~j

L1)



rlight.h

This file is trie header file for the airpalne running on
the SiliconGraphics1****************************************************************************

efine NAMELENGTH 15

*define MYPLANEID 16

efine ADJUSTX -850

*define ADJUSTZ 2050

define AIRPORTX 40000.0
efine AIRPORTY 220.0

define ATRPORTZ 30000.0
/ *

r etine F2M 3.281

O(jetne F2M 5.0

Struct plane

long Olaneid:

char version; /* fliaht version */

char cmd; 7* type of packet */

short tvoe: /* plane type *1

short alive; /* alive */

char mname[NAME LENGTH+l]:

unsigned short status:
unsianed short won: * for msas these 2 shorts */

unsianed short lost: /* hold the ane id */

float x: /* plan; position *7
float V:
float z;
short azimuth;
short elevation:
short twist;

short mstatus: /* missile data */

float mx;
float mv:
float mz;
float last mx
float last_my:
float last mz;-.,
long kill;
float tps;
int airspeed;
int thrust;
short wheels: * wheel position */
short elevator; /* elevator position */

I char mtype;

7truct plane plane:
ort nort-Oxl4Oa: B_42,/* port address for udo)/in connection *



r 1ight ccd

This file contains the c code to handle the airplane flvino on the SG

/* Initialize a synchronous/blockings udp/ip connection for input *

rcinitin()

/* Check that the driver is loaded, and get our own ethernet MAC
address from the EXOS board * /

if (!loadedfl) errexit("ldriver NOT loaded");
if (ipinfo(&oPt) < 0) errexit(l"could not get own ethernet MAC addressfl;
nemcpy(myaddr, ont.xo-eaddr, sizeof(myaddr));

/Display my address *
fprintf(stderr, "my addr = 9- 02x-%02x-%02x-%02x-%02x- ;02x\ln",

my~addr[0], my_addrfl], myvaddr(2],
my_addrt3], my addri4l, my' addr[51);

/ * Open input cOisk file *
diskfd =open(inputfile;. FILEOFLAG, FILEPMODE);:
if (diskfd < 0) errexit(I"cannot open diskfile");-
fprintf(stderr.. "disk file fd = %d\ln", diskfd);

1* UDP */TP specification *
send-socket-so.sin-port htons(port);
send socket.-sg.sin-addr-s-addr = OxDODOOODO;
recv-socket -so.sin - ort =htons(port);
recv-socket sq.sin-addr.s--addr =Oxffffffff,;

/* Make a udp socket call *,/

if((netfdsa socket(SOCKDGRAM,. (struct sockproto *)0,
&send -socket-sa, 0)) < 0)

fprintf(stderr, "IERRNO %d\n", errno);
errexit'"socket");

forintf(stderr, "1sa socket fd = %d\n", netfdsa)-

/* Read synchronous,/blocking udp/ip packat *
;qread ino

int cnt;

1* if ((cnt = soreceive(netfdsq, &recv socket__sg, buf, sizeof(buf))) < 0)
errexit("lsoreceive");

fprintf(stderr, "read %d bytes from sg\n", cnt); *
if ((cnt = read(diskfd, but, 100)) < 0)

errexit("lread");
/* fprintf(stderr, "read %d bytes, from disk\,n", cnt); *

return(cnt);

HClose connection *

soclose(netfdsg):
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JNetwork order to host order transform *

oh -light ()

j mt i, j;
unionI

char *tnmpc;
float *tmpf:

tmp;
union

char *tmpc;j short *tmps;
tmps;

tmp.tinpf = &plane.x;
swap4(tmp.tnpc):
tinp.tmpf =&plane.y;
swap4(tmp.tmpc);

tmp.tmpf = &plane.z;
swap4 (tmp. tmpc);
tmps.tmps = &plane.azimuth;
swap2 (ties. tmpc);

tinps.tinps =&plane.elevation;
swap2(tinps.tmpc);
tmnps.tmps =&plane.twist;
swap2(tmnps.tipcY-

~Hcst order to network order transform *

int i, J;
union I

char *tinoc;
float *tmpf;Imp

union
char *tinpc;
short *tinps;

Itinps;

tmp.tmpf =&plane.x;

swap4(tnp.tinpc);
tinp.tmpf =&plane.y;
swap4(tmp.tmpc);

tmp.tmpf = &plane.z;
swap4(trmp.tmpc);
tmps.tinps = &plane.azimuth;
swap2(tmps.tmnpc);
tmps.tmps = &plane.elevation;
swap2(tnps.tmnpc);
tmps.tmps = &plane.twist;
swap2(tips.tntpc);

This subroutine is here for documentation, it is on siinnet.ccd *

swajp4(char *ptr)
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char tmp;

Itmo = *ptr:
*ptr = *(otr+3);1 *(ptr+3) = tMP;
tmp = (t1;
*(ptr+l) = *(ptr+2);
*(ptr+2) = tmp;

This subroutine is here for documentation, it is on simnet.ccd *

swap2(char *ptr)

I char ttnn:

trnp = *ptr;I *o~tr = *(otr+I);
*,(ptr+l) tmrD;

lisoay ianer)

.. firintt(stderr. "plane id %ld\n". olane.planeid):
fprintf(stderr, "'version %c\t cnd % c\t tvne %d\t alive 'd\t mvname ?,S\n".,

plane.version, plane.cmd.. plane-type, plane.alive,
plane.mynamel;

tprinttrstderr, "status %ud\t won %;ud~t lost % ud\n",uplane.x.-plane.v.
plane.z);I furintftstderr, '.;x %f\ t y f\ t z ' lf\n",plane.x~plane .y,plane.z);

fo~rintf(stderr., "azimuth %d\,t elevation ;d\t twist %d\n"I,plane.azimuth.
plane. elevation, plane. twist);

fprintf(stderr, "Imstatus %d\t mx 9%f\t my %f\t mz %f\n",plane.mstatus..

n lanp-rn,plane.mv nlane.mz):I fo~rintf(stderr, ;.!aSL-Mx ,f\t lasL-my %f\t last-mz *;f\n"l, plane.last mx.
plane.last mv,plane.last -mz);

forintf(stderr, "kill %id\ t tps %f\ n", plane.kill, plane.tus);

fo~rintt(s-tderr, "air speed %d\t thrust 5%d\n" ,plane.airspeed.
plane. thrust) ;

fnrntfistderr, "wheels %d\ t elevator %.d\t mtype %c\n",plane.wheels,
plane.elevator, plane.Tntype);



simnt2.hSIMNET 
DATA STRUCTURE DECLARATIONS

]#define TANKA 0x68 7*02-cf-lf-30-27-68 *
#define TANKB Oxff95 /* C2-cf-lf-30-27-95 *
#define MCC 0x09 7 * 02-cf-lf-30-28-09 *
#define ANZR 0x14 7* 08-00-09-00-ba-14 *

tvoedef structI'
unsigned version :4; 7* version of protocol *
unsigned length :12; 7* length of PDu in octets *
unsigned protocol :8; 1/* protocol PDU belongs to *

PU unsigned kind :8;* 7* type of PDU within protocol *

1./* version field 
*

~4define protocolVersionFeb87 0 7*the Feb. 1987 version of the protocols *
#define rprotocolVersionNov87 I /* the Nov. 1987 version of the protocols *

I protocol field *
#define protocolNone 0 7* no protocol -- PDU used for paddina *
#define protocolMgmt 1 7* the INetwork Management Protocol *
2:*define protocolSim 2 7*the Simulation Protocol *
1#de f i ne protocoloata 3 /*the Data Collection Protocol *
#define protocolXfer 4 7*the File Transfer Protocol *r define protocolDiag 5 7*the Diagnosis Protocol *

I/* kind field *7/
,#define activatePDUKind 1 7*Activate PDU *
Sdefine activatingPDUKind 2 7*Activating PDU *
define deactivatePDUKind 3 7*Deactivate PDU *
#define vehicleAppearancePDUKind 4 /* vehicle Appearance PDU *k* #define UNUSED 5 7*Unused PDU *7/
define vehiclelmpactPDUKind 6 7*Vehicle Impact PDU *
4define groundlinpactPDUKind 7 7*Ground Impact PDU *
Sdefine indirectFirePDUKind 8 / Indirect Fire PDU *
define serviceRequestPDUKind 9 7*Service Request PDU *
#define resupplyofferPDUKind 10 /*Resupply Offer PDU *
#define resupplyReceivedPDUKind 11 7* Resupply Received PDU *
Sdefine repairPDUKind 12 7* Repair PDU *7/
define repairedPDtJKind 13 7* Repaired PDU *
#define collisionPDU~ind 14 /* Collision PDU *
f define firePDUKind 15 /* Fire PDU * '
Ydefine radiatePDUKind 16 7* Radiate PDU *
#define resupplyCancelPDUKind 17 /* ResupplyCancel PDU *

*vehicle Typ~e Identifier Field * '
tdfne vehMainBattleTank I 7* Ml or T72 main battle tank *

#define vehPersonnelCarrier 2 M*12, 143 cr B14P *7
Sdefine vehCommandPost, 3 7*1577 Command Pest *
tdefine vehAmmunitionTruck 4 M*1977 Ammo Truck *

#define vehFuelTruck 5 7* M978 Fuel Truck *
Sdefine vehSupplyTruck 6 7* 1435-A2 Truck *
define vehMortatCarrier 7 7* M106 Carrier *
fdefine vehSPHowitzer 8 7* 14109 Howitzer *
Sdefine vehRecoveryVehicle 9 7* M88 Recovery *
define vehFISTVehicle 10 7*Fire Support *



* Appearance Field Descpritors */

ypedef struct I
PDUHeader pduHdr; /* version, length, protocol, PDUkind */
unsigned char exerciseID; /* exercise identifier */
unsigned char padding;
unsigned short vehicleID; /* vehicle identifier */

SimPDUHeader;

oypedef structt unsigned char role; /* role of vehicle: ammo truck,
fuel truck, etc */

unsigned char batallion; /* batallion (task force) vehicle belongs
to */

unsigned char company; /* company (team) vehicle belongs to */
unsigned char bumper; /* bumper number within company */

VenicieRo1e;

/* role field */
define roleSimulator 0 /* a vehicle operated by a full crew,

simulated by a crewed vehicle
simulator */

#define roleOPFOR 1 /* a vehicle simulated by a Semi-automated
Forces system */

Idefine roleGunneryTarget 2 /* a gunnery target. such as that simulated

by an MCC system */
define roleAmmoTruck 3 /* an ammunition truck, such as that

simulated by an MCC system */
Edefine roleFuelTruck 4 /* a fuel truck, such as that simulated by

an MCC system */
define roleMaintTeam 5 /* a maintenance team , such as that

simulated by an MCC system */
#define roleS2 6 /* a batallion S2's vehicle, such as that

simulated by an MCC system as part of a
tactical operations center (TOC) */

#define roleS3 7* a batallion S3's vehicle, such as that
simulated by an MCC system as part of a
TOC */

ddefine roleFSE 8 /* a batallion fire support officer's
vehicle, such as those simulated by an
MCC system as part of a TOC */

..define roleTACP 9* a batallion tactical air control party
vehicle, such as those simulated by an
MCC system Ps part of a TOC */

define roleAdminlogCenter 10 /* a batallion admin/log center vehicle,
such as that simulated by an MCC
system */

define roleOther 99 /* any other vehicle not in one of the above
categories *7

* company field */

define assignedRattalion 1 * the vehicle is assigned to no unit in
particular within the batallion */

define assianedScoutPlt 2 /* the vehicle belongs to the batalion's
scout platoon */

#define assignedTACP 3 /* the vehicle belongs to the batallion's
tactical air control party */
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typedef struct I
SimPDUHeader hdr; /* include ID of described number */

/* Common to all vehicles */
VehicleRole role; /* include ID of described number */
unsigned char alignment; /* offense, defense, friend, or foe */

! unsigned char vehicleClass; /* class of vehicle */
/* unsigned short appearance; /* type of vehicle and appearance *7
/* struct (

unsigned iehKindMask : 6;
unsigned unl : 1;
unsigned vehDestroyed : 1;
unsigned vehSmokePlume 1;
unsigned vehFlamina 1;
unsigned vehDustCloudMask 2;
unsigned un2 :
unsigned vehTOWLauncherUp 1;
unsigned vehEngineSmoke 1;
unsigned un3 1;

appearance; */
struct 1{

unsigned vehSmokePlume : 1,

unsigned vehFlaming : 1;
unsigned vehDustCloudMask 2:
unsigned un2 1;
unsigned vehTOWLauncherUp 1:
unsigned vehEngineSmoke : ]
unsigned un3 : I:
unsigned vehKindMask : 6:
unsigned uni : I.
unsigned vehDestroved : 1

appearance:
float rotation [3][31; /* vehicle rotation */
float location [3]; /* exact vehicle location *7
short grid [2]; /* approximate vehicle location */

unsigned short engineSpeed; 7* engine speed, in RPM *,
/* unsigned short padding; */
unsigned short sequence; /* sequence # for vehicleAppearancePDU */

I /* Depending on vehicle class*union f

/* If a simple moving vehicle, without turret ... *

struct I
float velocity [3]: /* velocity (m/sec/15) *7

) simple;

7* If a tank */

struct {
float velocity [3]: /* velocity (m/sec/15) *

unsigned short turretAzimuth;
/* turret/hull orinntation */

unsigned short gunElevation; /* gun/turret elevation *

tank;r VehicleAppearancePDU;
.* alignment field */

fdefine alianedFoe 0 /* the vehicle appears unfriendly to all
participants */



#define alianedoffense I the vehicle is on the offense team
Idefine alignedDefense 2 /* the vehicle is on the defense team */
Idefine alignedFriend 3 /* the vehicle appears friendly to all

participants */

vehicle class field */
.define vehicleClassStatic 1 /* the vehicle is always stationary when

visible, and it has no independently
1movable parts */
Idefine vehicleClassSimple 2 /* the vehicle can move, but is has no

independently movable parts */
define vehicleClassTank 3* the vehicle can move, and it has a turret

I and a gun barrel *7

typedef struct
unsigned char ammunition; 7* type of ammunition fired */
unsigned char fuze; /* type of fuze used */
unsigned char quantity; /* number of rounds in burst */
unsigned char rate; /* rate of fire, rounds per second */

BurstDescriptor;

ammunition field */

refine ammoHEi25 1 /* 25 mm high exposive incendiary shell */
#define ammoHEATlO5 2 /* 105 mm high exposive anti-tank shell */
#define ammoAPDS25 3 /* 25 mm armor piercing discarding sabot

shell */
efine ammoAPDS105 4 /* 105 mm armor niercina discardino sabot

shell */
r efine ammoTP25 5 /* 25 mm taraet practice shell *7
efine ammoBomb500 6 7* 500 lb. bomb */

#define ammoHE107 7 /* 107 mm (4.2in.) high exposive mortar
shell */

Vefine ammoHE155 8 /* 155 mm high exposive howitzer shell */
#define ammoMissileTOW 9 /* TOW anti-tank missile */
/* fuze field */
Lefine fuzePointDetonating I /* point detonating fuze */
Lefine fuzeProximity 2 /* proximity fuze *1

wpedef struct
unsigned char targetType:2; /* what is known about the target */
unsigned : 14;
unsigned short vehiclelD; /* ID of target vehicle, if known */

TargetDescriptor;

/* targetType field */
efine targetUnknown 0 7* the target vehicle is not known */
efine targetNotVehicle 1 /* the target i. known, but it is not a

vehicle */
4refine targetVehicle 2 /* the target is known and it is not a

vehicle */

I* */

efine MYTANKTD 16
efine MAXBUF 8192

#define HEADER_SIZE 14 /* ethernet header size including our header */

kruct ether /* first three fields required for any link level packet */
char edhost[61; /* 00-05 ethernet destination *7

char e shost[6]; 7* 06-1.1 ethernet source */
short e type; 7* 12-13 ethernet packet type *7
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structI
£7hort e -datalenqth; /* 14-15 user data length *
char e data[1512-HEADER SIZFI; /* 16-1512 data, ,iax size is

simnet data;

Inion
struct

unsigned length :12;I _____ nsiqned version :4;
i-datalenathz

short p-datalength;
datalength;

tvredef union

structchar DATAONLX 115121 - HEADFR SIZE].
IDATAONLYPDJ:

stru t IPDLTHeader ANYH-IR;
char data f1512 - H-,:A-JR ST72E 41;

ANYPDU;

strut IVehicleAooeararcePDIJ VADATA:
VAPDU:

.PDU;

dpfine MAXPKTSZF: 1'514 7*total size of largest r~-, i)le packet *

1char send -addr (61:' our ethernet MAC adL ress ~
1char recv-addr[61* /* his ethernet MAC address *

char myv addr[6l: * n- ethernet MAC address *
--truct exosopt ont: 7 EXOS board options include own address *
define FTYPF htons(Ox5-2OF.' /* arbitrary.. unused ethernet type*

Idefine HF,,TCO)PTFRI1 1!
Odefine HEICOPTER12 12

refine AIC) 13
miD odu _buf;

struct ether ether but7



mnet ccd

This file contains the c code for the sirnnet Ml tank simulator.

/* Initialize the synchronous/non-biocking link-level socket connection *

jetinit(

int rc, on=l;

/Check that the driver is loaded, and aq-t our own ethernet MAC
address from the FXOS board *

if (loaded( I) e-rexit{"'driver NOT loaded");
if (ipinfo(&opt) < 0) errexit(I'could not aet own eth-rnet MAC address");:
merncnv(mnvaddr, nut.xo eaddr, sizeot(my_addrW,:

/*Displav my,, address *
furintf(stderr, "myV'd =Dx~ix~Cx~2-0x%2~"

my 2ddF n m addrl 11 my _addr[Il /

my--addrli3, rvaddri4l, m,',,addr[51);

/* nitialize the simnet receiver/sender socket type *

recv_ socket.si tvne-si1.1 - FTYI'F.;

'*Malke i l ink lcve socket c', 11 *

1 ~(netdcsoket >0U FTH. s-truct socknroto *) C, &-erv _ socket, 0) < 0)
f e er rno ~ EA C F S

e-re x t 'Knk-lev:el a cc e ss m ust be e n abtIed witrh 1 ort aon on n: t o,~
els 5 E, e r r e x rcz nt ea te s ocrk e t

fnrintfstrr"sxk f 'tfd)

S* yn c h rmnou s 'n ornt r kn a m od

rc- soictlnetf!,.FION 10,&oni;
rr rc,

e-xperror (l'soiortIJ...FIONRTO, &on')"),
return (-

return

*Read synchronous,/non tdjo(kina mode packet *

*netread (struct ether b~uf

int cnt;

cnt = -- ecei-e(retfdl, (stru-t sockad-ir *)C), &ether-buf, MAXPKTST7.F.:

if ((cnt 0)) && (errno) EW0UTLD13IOCX))

elIse 7 * No network data *I/

f (cnt - 0) exnerror("soreceive read error"); 7* rror condition '

retu'n (cnti;

*Wrjite o vchronous 'non block ina mode packet*/

h ew-t s rc te W



ne tWr4te

int cnt, rnetcnt:

datalenqth.pdatalenath = ntohs (ether-buf.sininetdata~e-datalenath):] cnt =datalength.i-datalength.length;
netcnt =sosend(netfd, (struct sockaddr *)O, &ether__buf cot + HEADER -SIZFI
if ((netcnt < 0) && (errno == EWOULDBLOCK)) netcnt = 0;
if (netcnt <0)

errexit('1sosend write error");
else

if ((netcnt >=0) && (netcnt < cnt))
fprintf(stderr, "'sosend :some data has been lost\n\D07\007")

1Close s, nchroncu-;/ncr, blockina socKet connection *

int of 0

f-)n'tf rdprr. "PIlease wi t uc) to '.d seconds f or comol]etion\n".
tiinclimit),

nettd f

'Netwojrk c-(, t- ncst v, d trans-orm, not all I of the data f iel d are incl uded
yet. A-it mo rc tmnsi needed and mnod ifyv the hton s i mnet( too

unsianed short *tmpuj

uniqn
.:Ir *tlTfl

tmr).mr~f &ndu b~uf .VAPIJ.VAI)A'I'A. loc-ationf 0 1;
s;wan4 ( mp. trnpc';
t-no.trnpf &pdu but f.VAI'D)IJ.VADATA.lcation[l ];
swap4(tmp.trflC;
tmp .tmpf = &pdubut .VAPI)U.VADATA. location[ 2];
swap4(tnp.trfpc);
tnipui.tmnui &pdu buf.VAPBIJ.VADATA.hdr.vehicleTD:
swap2(tinPui.tmpc);
for (i=0; i-=2; i±±,

for (j=0; j-=2; J4-±)
tmn.trnf = &Pdu hu~f.VAPDIJ.VADATA.rotationfi III;
swap4(tmp.tmpc-);

rf-turn ( oduu ~j'ANYPP)I.J AYf-r)Hk indl



/Host order to network order transform, not all of the data field are included
yet. Add more statements if needed and modify the ntoh--simnor() tooc,
hton sirnnet (struct PDtJ buf) *

tonsimnet (

int i, j;
unionj

char *tmoc;
unsigned short *tmpui;

tmpui;
union

char *tnp
float *tmnf;

tmn),

tmLo.t ipf = &ondu but.VAP[IIU.VADATA. location[ 0 ;

swan4!'tmo.tmnc):

trnn.tmnf =&ndu buf.VAPDUt.VADATA.location[2];

trnui~~mnl =&ndu nuf .VAPD)U.VADAT'A.hd,-.,,ehicleTD;

Sw" rLn 1 .'nC

tMn mtrf &ndu but .VAPDIJ.VADATArotationfil N1lr

nn -1h, r-mp work as ntoh I) htonlH.*

t,~j2(r ,) *pr

char tmrn:

tmp = *ptr;
*n~tr *(ntr+l I:

*(ptr-+l) tmp;

STh.iC subroutini,2 is for dehugaina purpose only, it will DUMP the content ot a

link level packet in he-xdecimll*/
~dumn ether (struct ether etherbuf) *

(lump ether (

Tnetcnt,



iprintf(stderr,"ETHER cczntcnt\r9')
datalength-p datalength = ntohs (ether -buf.simnet ciata.e-datalength);
fprintf(stderr,"Source addr :%2x-%2x-%2x-%2x-%2x-%2x\n",

ether_buf.e-shost [10, ether-buf.e-shost [1], ether-buf.e-shost [2],
ether-buf..e-shost [3], ether_buf.e shost [4], ether buf.e shost [5]);

fprintf(stderr,"Destiflation addr :%2x-%2x-%2x-%2x-%2x\n",
ether-buf-e -dhost [0], ether buf.e-dhost [1], ether -buf.e dhost [21,
ether-buf.e-dhost [3], ether buf.e_dhost [4], ether-buf.e-dhost [51);

fprintf(stderr,"1-2x "1,datalenqth.p_datalenqth);
netcnt =datalength. i-datalength.length;
for (i=0, j=3; i<(netcnt-HEADER_-SIZE-2); i++, !+±)

fprintf(stderr,"%,-2x l ether-buf.siinnet-data.e-datafi]);
if j>= 17)

fpri ntf(stderr,1\1n"1);

fnr intf(stcierr,"1\n"1);

*This subroutine is for debugging purpose only, it will DUMP the content or a
pdu packet in hexdecimal*,/

imt 1, inetcnt.

fprintf(stderr.1"PDU content\nfl;
da-al-enath.n datalenath = ntohs (ether buf.sirnnet data.e datalenath~;
netcnt datalenath.i -datalength.lena-th;

for(ic.jz: (netcnt-HEADERSIZE-2); i++, !++)
fprintf (s-rde-rrj'112x "1, pdubuf.DATAONLYPDU.DATAONLY[ iil

fif i> 7
for intf(stderr,"\n");

f r intf(stderr,"1\n?);

*This subrouLine is for debugging purpose only, it will DISPLAY the content of
a pdu packet *

msp Iav _pdu ( I

int i, j;
union

char *tmpc:
float *tmnpf;

trmp;

fprintf(stderr, "Potation\ln")
for (i=0; i<c=2; i++)

for (j=0; j<=27 j++)
fprintf(stderr,11%d %d 9.f\n",i,j,pdu-buf.VAPDUJ.VADATA.rotation[il]j

tprintf(stderr, "Location\n");
fprintf(st~uerr, "%If \nv,pdu-buf VAPDIJ.VADATA. location[ 0]
fprintf(stderr, "%If\n",pdu _ buf.VAPDU.VADATA.locationl);
fprintf(stderr "l-I'lf\n",pdu-huf.VAPDUI.VADATA~loc-ation[2]Y;
fprintfr'stderr, "%au\n",pdu-buf.VAPDIJ.VADATA.hdr.ve-hiclelD),

L6B- --


